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Abstract 
 
Researchers have previously utilized the advantages 
of a design driven by well-being and intergenerational 
collaboration (IGC) for successful innovation. 
Unfortunately, scant information exists regarding 
barrier dimensions and correlated design solutions in 
the information systems (IS) domain, which can serve as 
a starting point for a design oriented toward well-being 
in an IGC system. Therefore, in this study, we applied 
the positive computing approach to guide our analysis 
in a systematic literature review and developed a 
framework oriented toward well-being for a system with 
a multi-generational team. Our study contributes to the 
IS community by providing five dimensions of barriers 
to IGC and the corresponding well-being determinants 
for positive system design. In addition, we propose 
further research directions to close the research gap 
based on the review outcomes.  
 
 
1. Introduction  
 
The importance of the global issue of well-being 
among the aging workforce for intergenerational 
innovation has been highlighted in several studies [21, 
37, 39]. For instance, Forbes [20] noted that addressing 
intergenerational issues in diversity management is one 
of the key factors of successful global organizations and 
start-up innovation. In fact, cross-generational issues 
have become one of the key concerns of today’s 
workforce, where employees of a single company might 
span up to four generations [20]. This study defines 
intergenerational innovation as a group of adults of 
more than one generation working together in the 
creative process to explore and apply valuable business 
ideas [4, 47]. The main goal of this paper is to 
understand the barriers and effects of intergenerational 
collaboration, particularly with regard to collaboration 
for global startups. 
Although several studies in information systems (IS) 
propose the integration of well-being to improve IS 
design and support collaborative innovation processes 
[13, 44, 49], a lack of in-depth understanding of barriers 
and how to embed well-being into the IS design of 
intergenerational collaboration (IGC) remains [47]. 
Furthermore, we found no publications providing 
information on dimension barriers to IGC or a 
framework that integrates well-being into IGC system 
design. Using the keyword “intergenerational” 
produced only 44 publications in the Association for 
Information Systems (AIS) digital library (based on an 
inquiry run on March 15, 2019). From those 44 
publications, two papers related to well-being focused 
only on providing IS design for senior adults [13, 17], 
not for several generations in an IGC context.  
Therefore, we aim to provide an overview and basis 
for a problem-based approach to system design, an 
analysis of barriers to ICG, and the correlated well-
being determinants of intergenerational innovation. 
Based on the study objectives, we have conducted a 
two-stage literature review [27, 58] leading to a 
conceptual model for designing support systems in the 
context of intergenerational innovation. Systematically 
reviewing the literature [27, 58] on the barriers to IGC 
helped us to understand different types of barriers and 
design strategies correlated with technology-related 
well-being determinants in intergenerational 
innovation. For this purpose, we utilized the positive 
computing (PoCo) approach to the upcoming trends in 
the fields of human-computer interaction and IS design 
[11, 49].  
The paper is structured in five additional sections: 
the theoretical foundation; the methodological section, 
comprising data collection and analysis; the results 
section, comprising barrier dimensions and the targeted 
well-being determinants; discussion; and finally, the 
conclusions of the study.  
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2. Foundation for the literature review  
 
2.1. Intergenerational innovation 
 
As the knowledge-based society has grown, the 
ability to collaborate across continents and cultures has 
become an essential prerequisite for international 
companies. A global economy and demographic 
changes are also creating new opportunities to attract 
young talent from different countries to collaborate and 
improve global innovation processes. In addition, more 
experienced innovators can benefit from young trainees 
and actively participate in the global innovation process 
while improving their own well-being and social 
connectedness [63]. In terms of innovation processes, 
IGC can strengthen exploitation and commercialization 
processes by creating new opportunities [26].  
We adopted the definition of generations based on 
Hilman [23]; the generational age difference is at least 
20 years, which can be calculated from the difference in 
the median age of generations within one period of 
classification (e.g., the median age of Generation Y less 
the median age of Generation X). Therefore, we define 
younger adults as adults aged 18–30 years and senior 
adults as 50 years and older. 
The concept of intergenerational innovation is an 
intergenerational knowledge collaboration within the 
innovation process in which older and younger adults 
can exchange experience and knowledge related to the 
innovation process or to processes derived from 
ideation, design, or development. These exchanges are 
related to the commercialization of valuable ideas [13, 
47]. On the one hand, senior adults are potential 
resources of innovation training and counseling for 
younger adults in a global environment. Conversely, 
barriers to intergenerational collaboration in digital 
learning seem to hamper collaboration [18]. We begin 
with three main processes of innovation to review the 
existing determinants of well-being to overcome the 
barriers to intergenerational collaboration in the 
innovation process. 
 
2.2. Barrier dimensions of collaboration 
 
The perception of IGC depends on age differences 
[55], but studies show that when conflicts do occur, they 
are due to differences in system interaction and 
operational styles rather than age differences [32]. If a 
system is designed for the younger generation, the 
developers may lose the older audience and vice versa. 
Age is not a factor in the success of interaction and 
learning [32], but is instead a demotivating element for 
both generations in using technology [33]. Barriers to 
intergenerational settings can demotivate the 
collaboration process. Several important barriers have 
already been studied by Edge [16] and Nurhas et al. 
[47], including, for instance, generational trust, lack of 
supportive environment, and different generational 
attributes.  
We chose a classification of barrier dimensions from 
Adams [1] and Litz [36] because they cover a wide 
range of barriers to the creative collaboration process [1, 
47]. The first dimension is the intellectual dimension, 
which is related to barriers caused by information, the 
beliefs of experts, and style. The second dimension is 
the perception dimension, which is caused by 
stereotyping. For example, perceptions of others based 
on gender, culture and physical characteristics.  The 
third is the emotional dimension, which arises mainly 
from embarrassment, discomfort, or fear of failure. Last 
is the cultural and environmental dimension, which 
includes outside support and how to address a situation 
[1]. These barrier classifications can be used as a 
starting point to classify the dimension of the barriers to 
IGC in innovation process. 
Therefore, based on the dimension of the barriers to 
creative collaboration [1], this literature review 
addresses the first guideline research question, “What 
barriers (and dimensions) exist in intergenerational 
collaboration?” 
 
2.3. Positive computing approach 
 
As technology provides new opportunities to 
mediate IGC, researchers have begun to study age 
differences in digital environments, with a focus on IGC 
in innovation processes [10, 23, 28, 47]. Focusing on the 
use of digital technology by the senior adults in IGC, 
Amaro et al. [2] found that senior adults are not 
technophobic and that they innovatively use IGC to 
maintain meaningful relations across borders [46]. 
Calvo and Peters [11] introduced the concept of 
PoCo, which promotes well-being determinants and 
enhances human potential through digital interaction. In 
this study, we used the PoCo approach as the basis of a 
design for a collaborative learning system between 
younger and older adults in the personal dimension. We 
used the PoCo approach because we believe that this 
approach will help us motivate older people to 
participate by giving them a meaningful task (for 
instance: sharing experiences, life wisdom or marketing 
strategies for specific target markets) and helping 
younger users by considering using the relatedness 
determinant to its full potential and thus becoming more 
successful. The PoCo process also requires the 
identification and consideration of barriers and 
challenges during technology design. Moreover, the 
provided well-being determinants of the PoCo approach 
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focus on the personal level rather than on the 
organizational level. Those advantages of PoCo fit our 
research objective. 
The PoCo approach is not limited to the user 
interface, but also covers the overall process to design 
of the IS [49]. PoCo can affect the entire process of 
system design, from initialization and user study to 
development and evaluation [49]. Calvo and Peters [11] 
introduced three classifications of determinants that can 
be used to improve well-being and can simultaneously 
be converted to technological design interventions. The 
groups of determinants consist of three groups of 
determinants [11]:   
The first group of determinants is related to the self 
or the intrapersonal. This group primarily focuses on 
design features that support the personal interaction of 
the user with the system, including joyfulness, interest 
in exploring and learning, pride in achievements, self-
views, love or feeling safe, and close relationships), self-
awareness, engagement, mindfulness, and resilience. 
The well-being driven technological interventions cover 
displeasing activities overlain with enjoyable 
interaction experiences. 
The second group of determinants is related to the 
social or interpersonal. The determinants in this 
category provide interventions that support social 
connectedness among users and different social roles in 
the system. Determinants in this category include 
gratitude and empathy. The interventions include 
features to support expressions of appreciation; 
communication features aim to facilitate an expression 
of emotion using the narratives and graphics.  
The last group of well-being determinants relates to 
the transcendent or extra-personal. This category 
emphasizes intervention for virtue or focusing on 
performing meaningful social actions. Calvo and Peters 
[11] categorized compassion and altruism in this group. 
Different types of technological interventions include a 
design for group empathy, technological features to 
minimize blame and judgment, and system development 
for inspiration that supports the ability to transform 
empathy into action. 
Integrating well-being into a system’s design 
process can occur on four levels of implementation [11]: 
The first level is no integration of well-being. The 
second level is preventive implementation (addressing 
barriers). The third level is an active approach (using 
well-being determinants for IS design), and last is the 
design of a system in which the overall goal is to foster 
targeted technology-oriented determinants of well-
being and human potential. This study mainly focuses 
on the second and third levels.  
Therefore, based on the PoCo approach, the well-
being determinants can be used as keywords for content 
analysis. Hence, the second question for our review is 
“Which well-being determinants are employed to foster 
IGC in innovation processes?” 
 
3. Methodology 
 
Our literature review follows the systematic process 
[27, 58], that described a method of reviewing relevant 
articles based on clearly formulated research questions, 
topics, or phenomena. An initial search resulted in 601 
publications, and 57 publications were selected for 
analysis based on the study scope [7] and the inclusion 
and exclusion criteria. The overall structured process of 
the review is summarized in Figure 1. 
 
 
Figure 1. Selection process of publications 
 
3.1. Data selection 
 
3.1.1. Keywords and Database. We employed a web-
based automated search through digital libraries [27, 
64]. for IGC-based studies published in scientific 
databases. The selection of the database was based on a 
proposed list of the top databases for software and 
technology engineering [64]. The selected databases 
were IEEE Xplore (IEEE), ACM Digital Library 
(ACM), Science Direct (SD), Taylor and Francis Online 
(TnD), and ISI Web of Sciences (WoS). The proposed 
databases included all reliable publications in a wide 
area of research from strong technically-oriented 
journals to more socio-technical fields such as IS 
journals and proceedings from the Association for 
Information Systems (AIS) Electronic Library. We 
believe that adding more databases would only provide 
duplicate results and increase the difficulty of validating 
the quality of publication processes. 
We utilized a trusted database for the scholarly 
publication channel without limiting our scope to 
specific journals or proceedings because the topic is 
discussed in multidisciplinary research areas. To find 
correlated publications in selected databases, we applied 
two different groups of keywords; we applied a set of 
keywords on February 26, 2018, without limiting the 
time interval. The first group of keywords was for 
technology-specific databases. In the first category we 
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found minimal sources if we specified the keywords; 
therefore, we introduced a more general search, related 
only to barriers to intergenerational collaboration and 
not specifically related to technology. 
The keywords for our IEEE and ACM searches were 
(“intergenerational”) OR (“intergenerational” AND 
[“barrier” OR “collaboration”]) OR 
(“intergenerational” AND [“barrier” OR “problem” 
OR “challenge” OR “GAP” OR “obstacle”]). 
Moreover, for non-technology focused databases, we 
detailed the keywords for designing a digital technology 
to support IGC in the workspace (“intergenerational” 
AND [“digital” OR “computer” OR “technology”] 
AND [“gap” OR “barrier”] AND [“workspace” OR 
“workplace”]). 
 
3.1.2. Inclusion and exclusion criteria. A 
publication was selected as a source for the analytical 
process if the proposed inclusion criteria were met; a 
publication was removed from the reference list if it met 
the predefined exclusion criteria. Adhering to the 
research questions and guidelines for reviewing papers 
and scoping the study on IGC [7], the applied inclusion 
and exclusion criteria are presented in Table 1. For our 
study, we also excluded publications that focus only on 
collaboration between senior adults and children (age 
below 18 years) without clarifying the barriers and the 
potential research benefits for younger adults and senior 
adults. 
 
Table 1. Criteria for inclusion and exclusion 
Inclusion Exclusion 
• Peer-reviewed paper (journal 
or conference proceeding) 
• Explicit mention of 
intergenerational-related 
terms in the abstract, title, or 
keywords   
• Collaboration between 
generations related to the 
innovation process 
• Not written in 
English 
• No explicitly 
stated barriers 
to IGC 
• Paper 
incomplete or 
research in 
progress. 
 
3.2. Data analysis 
 
To provide a design framework for IGC oriented 
toward well-being, we used the concept matrix [58]  to 
create a matrix of barriers to IGC. We then synthesized 
the content of each selected publication, recorded the 
barriers, and combined the redundant barriers based on 
their associated verb and object. We first categorized the 
barriers into four barrier dimensions following the 
classification by Adams [1]. Any barrier that did not 
match one of the predefined classifications remained 
uncategorized.  
We redefined the previous dimensions based on the 
barriers that corresponded to each; we described the 
perceptual dimension as thinking or opinion that focuses 
on the image of the other and renamed it an empathic 
dimension. We described the emotional dimension as a 
feeling that focuses on self-image. Both are related to 
the concept of self vs. other. We expanded the 
intellectual barriers to include technical and operational 
barriers since the identified barriers are correlated with 
knowledge regarding technological use and operational 
management.  
In addition, some barriers in this dimension are also 
highly correlated with the new definition of the other 
two dimensions (point of view). Finally, the cultural-
environmental dimension was divided according to the 
rules and requirements, regardless of whether the 
barriers were organizational (officially written rules and 
requirements) or cultural (unofficially written). 
Furthermore, we recategorized the uncategorized 
barriers that corresponded to the newly defined 
dimensions. Possible disagreements regarding the 
categorization were resolved through discussions with 
the co-authors. 
Although the barriers do not appear to be mutually 
exclusive, precise characteristics and definitions can be 
used to differentiate them and identify a tendency 
toward group-specific barriers. The proposed barrier 
dimensions occur in the interactions among user, 
system, and environment. Perceptual and emotional 
characteristics focus on the user’s internal dimension, 
which is more intangible; the environmental or 
intangible external dimension of the user is cultural and 
institutional; and the system barrier is related to the 
technological and operational dimension or external 
tangible. 
In the second stage of the analysis and review of the 
well-being determinants, we first determined the type of 
collaboration activity involved, such as ideation, design, 
and development or commercialization [4, 35]. 
Publications were grouped into collaborative and non-
collaborative innovation activities. Of the collaborative 
innovation activities, we analyzed 23 (ideation: two 
publications; design and development: 12 publications; 
exploration: eight publications; and commercialization: 
one publication) to identify the well-being determinants 
of the PoCo approach to collaborative innovation 
activity. Five papers were removed because they did not 
mention well-being or correlate to the determinants of 
the PoCo approach, leaving only 18 publications. 
We analyzed the remaining 18 publications looking 
for three main activities in the innovation process, using 
manual content analysis to find the determinants. We 
used the keywords based on the well-being determinants 
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of PoCo approach and carefully read the selected papers 
to identify the corresponding determinants. Similarly, 
we can identify the correlated well-being determinants 
of collaborative innovation processes [4, 35]. 
 
4. Findings  
 
Extracting the data based on year of publication of 
the reviewed papers (Figure 2, top) shows that 
researchers’ interest in the IGC correspondent barriers 
has increased in the last five years. In 2016 and 2017, 
studies conducted on this topic more than doubled 
compared with the three previous years. Based on study 
origins, the global movement of the study of IGC 
includes every continent except Africa (Asia: 10%; 
South America: 6%; Australia/Oceania: 10% Europe: 
27%; North America: 42%; collaboration between 
North America and Europe: 5%). The results of the 
analysis of the study origins parallel the growing 
number of individuals in the aging population on both 
continents [62]. 
 
 
 
Figure 2. Mapping the Publications 
 
Regarding the industry context within which the 
study was conducted (see figure 2, bottom), the study of 
IGC-related barriers usually focuses on neutral 
industries (or can be implemented across industries). 
However, education and healthcare are the two 
dominant industries in which barriers to IGC are 
commonly found. Interestingly, few studies focused on 
banking, retail, hospitality, or government. 
4.1. Barrier dimensions to intergenerational 
collaborative innovation 
 
The conceptual classification of the barrier 
dimensions for intergenerational innovation comprises 
five dimensions. 
 
4.1.1. Emphatic/Perceptual dimension. We defined 
the empathic dimension as the negative viewpoint of a 
generation toward different generations. This strong 
negative viewpoint hinders IGC because of someone’s 
experience in the past. Barriers related to perceptions of 
others include age discrimination [3, 34, 53], a different 
mindset [16, 53] and interests [8, 24], and generational 
resistance [3, 18, 53]. Moreover, a lack of understanding 
of IGC [5, 32], a lack of awareness of differences 
between generations [16, 18, 50], a lack of empathy [10, 
53], building interpersonal trust [15, 16] and a lack of 
respect [10, 53] are challenges to cross-generational 
collaboration. 
 
4.1.2. Cultural dimension. The cultural dimension 
represents external environment-related barriers that 
concern informal codes and norms. One of the main 
issues of global collaboration is the substantial 
differences in cultural traditions compared with other 
generations [8, 12]. Barriers also arise in this category 
because people are unaware that they can work with 
someone who is culturally different [43, 46]. 
Furthermore, other barriers in this dimension that can 
hinder IGC are a lack of social support [8, 12, 16] and a 
lack of sensitivity to technological design that interferes 
with the cultural background of a particular generation 
[6, 46]. 
 
4.1.3. Emotional dimension. The emotional dimension 
is a collection of barriers associated with feelings and a 
negative self-view or egocentricity. These barriers are 
related to how one generation conceives of working 
with another generation. Barriers in this category are 
feeling underappreciated or unappreciated [6, 8, 16, 53] 
and feeling that others are slow to understand [10, 42]. 
Fear of technology [5, 8, 9], functional limitations [3, 5, 
46], lack of motivation [5, 6] and feeling isolated [3] are 
barriers related to the emotional dimension. 
 
4.1.4. Technological and operational dimension. The 
technological and operational dimension covers barriers 
related to knowledge and resources regarding 
technology and operational use. Barriers in this category 
include lack of independence [2, 28, 29], the high cost 
of technology investment [3, 8, 15], the complexity of 
virtual presence management [9, 15], and generational 
differences in technological backgrounds [6, 8, 10, 12, 
15]. Other barriers are lack of joyful activities [8, 41] 
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that can be integrated into real-life collaboration [3] the 
lack of technical training for digital collaboration [15], 
insufficient technological access [15] without a 
supportive technological environment [31, 57], and the 
complexity of technology [9, 15, 22]. In some cases, 
collaboration between the two generations could also be 
challenging because there is no right time for an 
appointment [6, 16, 51, 60] and the differences in 
routine patterns are unclear [36, 45]. 
 
4.1.5. Institutional dimension. The institutional 
dimension is defined as administrative barriers that 
focus on organized rules and requirements, including 
barriers to shared resources [45, 46, 57], geographical 
distance [6, 45] between cooperation partners and high 
market uncertainty in product markets [43] for 
innovation partnerships. Issues of data protection [15] 
and differences in educational levels [3, 8, 15] can 
complicate technology-mediated intergenerational 
collaborative innovation. 
 
4.2. Well-being determinants of IGC systems    
   
The collected publications did not explicitly mention 
the type of collaborative innovation activity within the 
context of IGC. Some publications addressed overall 
collaborative innovation activities [24, 36, 43], 
including exploration (ideation + design and 
development) and commercialization or market 
exploitation [35, 47]. Although IGC can strengthen 
innovation, we found only one publication [43] on IGC-
related barriers that supported collaboration in 
commercial activities. The correlated well-being 
determinants and associated collaborative innovation 
activities, with their sources, are presented in the 
following subsections. 
 
4.2.1. Positive emotions of joy and playfulness in 
intergenerational knowledge exchanges. These 
positive emotions are feelings or expressions related to 
the emotional experience of pleasure that is integrated 
into IGC. One should feel joyful when using an IGC 
system. This determinant was identified in design and 
development [12, 52, 54, 56, 59] and exploration [28, 
36, 38]. The types of interventions related to joyfulness 
are the use of hybrid technology by combining the real 
and digital worlds in a collaborative activity [12, 54], 
the use of persuasive technology, and location-based 
gamification [28, 37, 38, 54, 56]. 
 
4.2.2. Positive emotions of interest in and exploration 
of a problem-based learning scenario. These feelings 
or expressions are related to the emotional experience of 
curiosity in the learning process that is integrated into 
IGC. These feelings often occur in unpredictable 
scenarios. Twelve papers indicated the user’s interest in 
and exploration of system design. The determinant was 
identified in the following collaborative innovation 
activities: ideation [25, 30], design and development [2, 
12, 19, 29, 54, 56, 59], and exploration [28, 36, 38]. 
Competence development programs using blended 
learning for IGC were integrated [12, 36] to support the 
interests of collaborators. Instructional guidance for 
technological use, integrating hub actors, and 
gamification through assistive systems or robots are also 
utilized [25, 54]. 
 
4.2.3. Positive emotions of pride and achievement of 
collective goals. These are feelings or expressions 
related to the emotional experience of achieving 
meaningful goals, such as accomplishing a list. These 
emotions are found in exploration [28, 36, 38]. The 
types of interventions found in the literature are the 
digitalization of social presence, the use of persuasive 
technology [28, 38] and competence-based assessment 
[36]. 
 
4.2.4. Positive emotion of competence-based 
contentment and self-views. These emotions are 
feelings or expressions related to the emotional 
experience of high certainty and low effort based on 
self-evaluation. They are found in the collaborative 
innovation activities of ideation [25] and exploration 
[28, 40]. The types of interventions in the literature are 
features to support competence exchange and 
competence building for IGC [25], the use of interactive 
storytelling, and scheduled IGC evaluation and 
assessment programs [28, 40] 
 
4.2.5. Motivation and Engagement (ME). Motivation 
and engagement for the IGC community are a flow of 
experiences or the momentary condition that balances 
challenges and competence, stimulating eagerness, 
ownership, and possession. ME was found in 10 of 18 
papers in the following collaborative innovation 
activities: ideation [30], design and development [2, 12, 
19, 29, 52, 54, 56, 59, 61], and 
exploration/commercialization [28]. Gamification [54, 
56], persuasive technology [28], self-assessment and 
evaluation instruments [29], competence acquisition 
through role-playing, and intergenerational community 
building [61] apply to this determinant. 
 
4.2.6. Apprenticeship-based social relatedness 
(empathy, compassion, altruism). This determinant 
concerns the act of helping others. It provides 
functionality that can support social interaction and 
actualization to help others. Mentorship and 
companionship are examples of relatedness found in the 
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collaborative innovation activity of exploration [24]. 
Some publications related the well-being determinant of 
“relatedness” to ME in the areas of ideation [30] and 
exploration [10, 38]. IGC aims to improve relatedness 
between younger adults and senior adults through 
persuasive technology for the co-creation of innovative 
products [24], hybrid/blended learning [30], and 
location-based game [30], Workshop for competence 
development [30], digitize social presence and 
interaction [10]. 
 
5. Discussion 
 
Determining barriers and correlated well-being 
determinants help to develop a conceptual framework 
for the positive design of IGC within the context of 
innovation activities. Within the preventative approach 
of PoCo [11], which minimizes factors that hinder IGC 
while interacting with technology, we identified five 
dimensional barriers. Those barrier dimensions apply 
generally to collaboration in a global context because 
the barriers were collected from various continents and 
include the cultural dimension.  
Compared with previous dimensions [1, 36], in 
terms of IGC, our barrier dimensions support the current 
study on barriers to intergenerational innovation that 
contain specific dimensions for technological and 
operational knowledge [47]. These barrier dimensions 
also represent the nature of technology-mediated 
collaboration and the problem faced by different 
generations when interacting with technology. 
Moreover, we defined the empathic dimension as a 
barrier concerning interpersonal and extra-personal 
issues. 
Regarding barriers in the PoCo framework, Calvo 
and Peters [11] proposed that gratitude and empathy 
may help connect interpersonal aspects and technology 
features. We found empathy, compassion, and altruism 
(ECA) within the context of collaborative innovation 
activities but not gratitude. ECA is associated with 
relatedness or social connectedness [11]. Therefore, we 
propose relatedness as the well-being goal of IGC or as 
the dedicated approach to IGC design oriented toward 
well-being. Barrier dimensions in IGC related to the 
empathic and the perceptual can be addressed through 
the use of robots, chatbots, or digital mediators that can 
mediate and reduce difficulties in communication and 
understanding one another [25, 54]. 
It seems that gratitude, as one of the strongest 
predictors of well-being [61], can be used as an 
alternative determinant of well-being in a dedicated 
approach to designing IGC systems. Supporting 
relatedness can be used in synchronous and 
asynchronous communication channels within the 
context of IGC learning [12, 38, 59]. Moreover, IGC can 
be designed to support coping abilities to transform 
empathy into action that can address judgment and 
blame [11]. A role play between generations in a local 
activity [28, 37, 38, 54, 56] could increase connections 
and empathy among collaborators and address cultural, 
perceptual, and empathetic barrier dimensions. 
We also found that compared with other well-being 
determinants, motivation and engagement are a primary 
focus in IGC publications (occurring in more than 55% 
of selected papers). System designers should therefore 
consider interventions related to the determinant 
motivation and engagement to support IGC design. 
Moreover, it is essential to provide a common 
meaningful goal, empower creativity, and elicit 
appropriate feedback through virtual goods that can 
motivate [14] both the senior and younger adults.  
We did not find any papers that mentioned “positive 
emotion.” Instead, we noted that joy and interest were 
mentioned in 66% of IGC publications regarding 
innovation activities. Therefore, we included joy and 
interest as determinants that can be used to support IGC 
and proposed the positive emotions as a focus 
determinant of well-being in the active approach of 
PoCo. Moreover, the flow of experience can be 
integrated into positive emotions to cover pleasant 
activities such as serious games or gamification [36, 38, 
54, 56]. 
Apparently, cultural, institutional, technical, and 
operational barriers are common in the design of IS [48, 
58] and also appear in the IGC system. We included 
pride and contentment among the alternative 
determinants of an active approach to well-being [11]. 
Despite being two elements of positive emotion, they 
were rarely mentioned. Nevertheless, pride or 
achievement can be used in the exploration process. For 
instance, a system designer can use a progress bar, fixed 
action rewards, a leaderboard, and badges to facilitate 
both contentment and pride [14]. 
Related to institutional barriers, using the 
determinant of pride or achievement, the IGC system 
designer can integrate the competence-based self-
assessment system into the matching process of the IGC 
system. IGC collaborators can assess their skills and 
achievements [29], which may overcome barriers, 
particularly in the institutional dimension. The self-
assessment system can automatically match 
collaborators or help identify the right person with 
whom to collaborate. A hybrid technology [30] that 
combines tangible and intangible technologies can also 
lead to the delivery of a system that can be adapted 
according to users’ physical and cognitive capabilities 
and preferences. 
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6. Conclusions 
 
Following the analysis, we built a conceptual model 
(figure 3) of an IGC system designed to address the 
barrier dimensions to IGC in the innovation process. We 
achieved this by integrating determinants that are 
classified into dedicated and active approaches of the 
PoCo framework. 
Our findings reveal motivation, engagement, and 
positive emotion (interest and joy) and can be found in 
all three collaborative innovation activities. This finding 
indicates that these determinants play an essential role 
in IGC. Concerning motivation and engagement, tasks 
within innovation activities require specific 
competencies, e.g., problem-solving and creative 
thinking. The system can provide a flow of experiences 
to motivate both the senior and younger adults by 
providing a meaningful common goal for both 
generations, and the tasks in the IGC system must be 
suitable for the users’ physical states as well as their 
physiological and cognitive abilities to avoid techno-
stress.  
 
Figure 3. Wellbeing-oriented IS design for IGC  
 
Interspersing the tasks with joyful experiences can 
help users overcome barriers (primarily in the empathic 
and emotional barriers dimension) and provide a flow of 
experience in technology-mediated IGC. We found that 
IGC is not only a global issue but is also attracting 
increasing attention from researchers across continents 
that can be useful in many industries, especially in the 
training and education industries.  
Based on our review, we created a conceptual model 
that integrates the findings into a system design of 
innovation activities for IGC driven by well-being. 
Figure 3 depicts the conceptual model of a system 
design for intergenerational collaborative innovation 
that is oriented toward well-being. We hope that further 
studies on technology-mediated IGC will open up new 
possibilities to observe and develop the proposed 
framework.  
The results of our review will also be used to develop 
further research questions that can be utilized to support 
IS research on a system design for intergenerational 
innovation oriented toward well-being (Table 2). The 
questions can be used as a baseline to address the gaps 
in recent IGC studies, and researchers can modify these 
questions to better fit their specific research problems. 
Moreover, a need remains to analyze the barriers based 
on geographic distribution and further attributes; such 
information can be used to design a global IGC system. 
 
Table 2: Proposed research questions 
Topic Proposed questions 
Ba
rri
er
 
How does the barrier framework affect the 
choice of technology and approaches in 
intergenerational system design? 
How do both generations perceive the 
level of barriers to collaborative 
innovation? 
Which barriers do both generations 
believe will have the most significant 
impact on each of the more specific 
collaborative innovation processes? 
W
el
l-b
ei
ng
 fa
ct
or
s Which well-being determinants of PoCo 
can promote IGC in the 
commercialization process? 
How and what type of human potential in 
the global innovation process can be 
supported by the dedicated design 
approach of IGC? 
Method How can a well-being-oriented design approach to an IGC system be evaluated? 
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